The multinational phase 3 CheckMate 238 trial compared adjuvant therapy with nivolumab versus ipilimumab among patients with resected stage III or IV melanoma (N = 906). In this Japanese subgroup analysis of CheckMate 238 (n = 28; nivolumab, n = 18; ipilimumab, n = 10), both the 12-and 18-month recurrence-free survival rates were 56% for nivolumab and 30% for ipilimumab (hazard ratio, 0.66; 97.56% confidence interval, 0.19-2.24; P = 0.4390). No new safety signals were reported for Japanese patients. Results were consistent with those from the CheckMate 238 global population, indicating that nivolumab has the potential to be a treatment option for Japanese patients with resected melanoma who are at high risk of recurrence.
INTRODUCTION
Patients with resected stage III or IV melanoma who are at high risk of disease recurrence constitute a population with a major unmet need, and adjuvant therapy with immune checkpoint inhibitors (such as nivolumab [an anti-programmed death 1 antibody] and ipilimumab [an anti-cytotoxic T-lymphocyte antigen 4 antibody]) has demonstrated benefits over traditional treatments for these patients. [1] [2] [3] [4] In the phase 3 CheckMate 238 trial, nivolumab (3 mg/kg) demonstrated a significant improvement in recurrence-free survival (RFS) and a more tolerable safety profile compared with ipilimumab (10 mg/kg) among patients with resected stage IIIB, IIIC or IV melanoma. 4 Here, we present the results of a Japanese subgroup analysis of CheckMate 238.
CASE REPORT Study design
In this randomized, double-blind phase 3 trial (Clinicaltrials.gov no. NCT02388906; EudraCT no. 2014-002351-26), patients were enrolled from 30 March 2015 to 30 November 2015, at 130 centers in 25 countries including Japan (although patients were not stratified by region). The current report presents only data from the Japanese cohort of the study (results obtained with the global population were reported previously). 4 Additional details about the study methodology may be found in Supporting Information in the online version of this article. (Bristol-Myers Squib policy on data sharing may be found at https://www.bms.com/researchers-and-partners/independentresearch/data-sharing-request-process.html).
Eligibility criteria and study treatment
Patients diagnosed with stage IIIB, IIIC or IV melanoma according to the 2009 classification of the American Joint Committee on Cancer (AJCC), 7th edition, 5 and who were 15 years of age or older were eligible to enroll. Patients were assigned at a 1:1 ratio to receive nivolumab (3 mg/kg i.v. every 2 weeks; Bristol-Myers Squibb, Princeton, NJ, USA) or ipilimumab (10 mg/kg i.v. every 3 weeks; Bristol-Myers Squibb) for four doses and then every 12 weeks, along with corresponding matching placebo, for up to 1 year or until disease recurrence, unacceptable toxic effects or withdrawal of consent ( Fig. S1 ).
Outcome measures
The primary end-point was RFS in the intention-to-treat population. Secondary end-points included overall survival (OS), safety and health-related quality of life (HRQoL). Distant metastasis-free survival (DMFS) was an exploratory end-point. RFS, DMFS and HRQOL comparisons were descriptive, because the analyses were not powered to calculate differences between the groups in this Japanese subpopulation. Adverse event (AE) data were collected in each group according to the Common Terminology Criteria for Adverse Events, version 4.0.
Patients and disposition
As previously reported for the global population, 906 patients underwent randomization and 905 were treated. 4 At the time of this analysis, with a minimum follow-up of 18 months (median, 19.5), all 905 treated patients were no longer receiving study medication. A total of 397 patients had completed 1 year of treatment (275/452 patients [61%] in the nivolumab group and 122/453 patients [27%] in the ipilimumab group). 4 In the Japanese subgroup, 33 patients were enrolled and 28 patients underwent randomization and were treated ( Fig. S2 ). Demographic and baseline characteristics in this group were similar to those of the published global population ( Table 1) . 4 The median duration of therapy for Japanese patients was 11.2 months (95% confidence interval [CI], 2.8À11.5) for nivolumab and 5.1 months (95% CI, 1.0À11.0) for ipilimumab ( Fig. S3 ). Post-protocol treatment including radiotherapy, surgery and systemic therapy was administrated to eight (44%) patients in the nivolumab group and seven (70%) patients in the ipilimumab group (Table S1 ).
RFS and DMFS
In the Japanese subgroup, median RFS was 19.8 months in the nivolumab group and 10.1 months in the ipilimumab group ( Fig. 1a ); however, these data need to be considered carefully due to the low number of patients at risk. At both 12 and 18 months, RFS rates were 56% (95% CI, 30.5-74.8) in the nivolumab group and 30% (95% CI, 7.1-57.8) in the ipilimumab group. Descriptive analysis showed that nivolumab resulted in longer RFS than ipilimumab, with recurrence or death reported by investigators in nine of 18 patients (50%) and in seven of 10 patients (70%), respectively (hazard ratio [HR] for disease recurrence or death, 0.66; 97.56% CI, 0.19-2.24; P = 0.4390). Among patients in the Japanese subgroup with stage III disease, in an exploratory analysis, the median DMFS was 20.7 months in the nivolumab group and had not been reached in the ipilimumab group ( Fig. 1b ). At both 12 and 18 months, the DMFS rate was 67% (95% CI, 40À83) in the nivolumab group and 50% (95% CI, 14À78) in the ipilimumab group (HR, 0.65; 95% CI, 0.18À2.32).
Safety
Safety analysis in the Japanese population identified any-grade treatment-related AE (TRAE) in 11 (61%) patients in the nivolumab group and in 10 (100%) patients in the ipilimumab group (Table 2) . The most common TRAE in the nivolumab group were rash (22%) and diarrhea (17%); these were reported in 60% and 40% of patients in the ipilimumab group, respectively. No patient in the nivolumab group reported a TRAE leading to discontinuation; in the ipilimumab group, three (30%) and two (20%) patients reported any-grade and grade 3-4 TRAE, respectively, that led to discontinuation. Although two treatment-related deaths were reported in the global population, 4 no treatment-related death occurred in the Japanese subgroup. Select TRAE (those AE designated by the investigator as treatment-related and having an immunological etiology) can be found in Table S2 .
HRQoL
Global quality of life measures, including the European Organization for Research and Treatment of Cancer (EORTC) Quality of Life Questionnaire-Core 30 (QLQ-C30), European Quality of Life-5 Dimensions (EQ-5D) summary index, and EQ-5D visual analog scale (VAS), were assessed in the Japanese subpopulation during treatment and at follow-up (Fig. S4 ). Although these data must be interpreted carefully due to the limited number of patients at risk, EORTC QLQ-C30, EQ-5D utility index and EQ-5D VAS scores for both nivolumab and ipilimumab generally remained within the minimal important difference (MID) at all time points, except for ipilimumab at 49 weeks when the patient numbers were very low. Similarly, work impairment was relatively stable for both treatment groups, with an increase in overall work impairment at weeks 37-49 for patients treated with ipilimumab ( Fig. S5) . Scores for patients treated with ipilimumab extended below the MID for three of the four Work Productivity and Activity Impairment Questionnaire: General Health assessments.
DISCUSSION
In the current report, descriptive analyses of the Japanese subpopulation of CheckMate 238 showed that nivolumab resulted in longer RFS and DMFS than ipilimumab. Among Japanese patients, 12-month RFS rates were 56% and 30% and 12month DMFS rates were 67% and 50% with nivolumab and ipilimumab, respectively. Median RFS was 19.8 months (95% CI, 2.8-not estimable) for nivolumab and 10.1 months (95% CI, 1.2-not estimable) for ipilimumab; however, low patient numbers might have rendered the median estimates unreliable. Nivolumab was better tolerated than ipilimumab, with a lower rate of TRAE. Additionally, in the Japanese subgroup, no new safety signals and no treatment-related deaths were reported in either treatment group. Quality of life remained close to baseline without any clinically meaningful changes for either treatment group based on EORTC QLQ-C30 Global Health Status, EQ-5D utility index and EQ-5D VAS scores. Although the patient numbers were low, a decrease in overall work impairment was observed with ipilimumab treatment at weeks 37-49.
A specific limitation of this Japanese subgroup analysis was the small number of patients, which limited statistical analysis of the data and resulted in the descriptive analyses of RFS, DMFS and HRQoL outcomes. In addition, the type of melanoma that predominates in different regions may confound the implementation of these study results. Although not reflected in the baseline characteristic results in this study, melanoma presents differently in Asian patients compared with Caucasian patients because acral and mucosal subtypes are more predominant than cutaneous in Asian patients. 6 Analysis of melanoma subtypes in the overall population demonstrated that nivolumab could be less effective in patients with acral or mucosal melanoma than in those with cutaneous melanoma, 4 suggesting that data from the Japanese subpopulation be interpreted carefully, taking global data into consideration. Further research in Asian populations should be considered. In conclusion, efficacy and safety results from this subgroup analysis of CheckMate 238 indicate that nivolumab has the potential to be a treatment option for Japanese patients with resected melanoma who are at high risk of recurrence. These results support the expanded use of nivolumab for the adjuvant treatment of melanoma in Japan.
SUPPORTING INFORMATION
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